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II. INTRODUCTION 
The original description of the coccldian parasite 
Elmeria laiyairii was published in Japanese by Ohira in 1910* 
The endogenous cyole occurs in the small intestine, caecum, 
and colon of the rat and requires a minimum of approximately 
seven days for its completion. At the end of this prepatent 
period, oocysts appear in the fecal pellets# It vas one of 
the objects of the present investigation to deteirmine whether 
the slEse of the infective dose bore any relationship to the 
length of the period of elimination of oocysts. The oocysts 
are, in general, slightly egg*flhaped and measure on an average 
eighteen microns in breadth and twenty-three microns in 
length, 
Perard (9) first noted that Infection by this organism 
may produce a diarrhea in yoTmg culture rats, leading in many 
cases to death. He did not make any study, however, of the 
approximate number of spojrulated oocysts reqtiired to produce 
a fatal Infection. Since loss of appetite and emaciation 
are recognljaed symptoms in severe coocidiosls, weight changes 
would be an In^rtant measure of physiological disturbance 
produced by an infection* In an effort, therefore, to de» 
termine the relative morbidity of the infections the dally 
gain or loss in weight was recorded. 
The nmber of oocysts eliminated following a series of 
five infective doses of 1500 oocysts each was reported in 
1932 by Becker and Hall as falling between 14,100,000and 
169,220,000* Up to this time, however, no study has been 
made to determine the yield from a single dose of a known 
number of sporulated oocysts# It was felt that information 
concerning the normal number of oocysts produced by any 
known number of parasites would be of value in the study of 
iramtane effects produced during an infection, and also would 
determine the optimum dose for experimental purposes with 
the rat as the host. It was with these motives in view that 
the author has attempted to determine the relationship which 
exists between the ninribers of sporulated oocysts fed to an 
animal and the number of parasites passed in the feces of the 
infected animal during the period of oocyst elimination. 
It was reported by Becker and Hall (1932) that the feed­
ing of 1500 oocysts on each of five conseciitive days produced 
a total immunity. V/hether this entire number was reqxiired 
for the production of this immunity was not known at that 
time. It was believed, however, that smaller doses would 
produce a partial immunlaation which would prevent a sub­
sequent heavy reinfection. Should this be the case for all 
coccidial Infections, an experimental pattern could perhaps 
be worked out which by its practical application would prevent 
losses of domesticated animals due to severe coccidiosis, 
and still not produce any significant injury to the host# 
•mQtm 
Briefly stated, the present study, therefore, was 
designed to make the following determinations s (1) the 
nmber of oocysts eliminated following the feeding of varioiis 
siaed doses of viable sporttlated oocysts; (2) whether the 
length of time dtirlng which oocysts were passed in the feces 
varied with the size of the Infective dose; (3) the effect 
of different doses on the mean daily weights; (4) the 
relative amount of inmiunlty produced by small infective 
doses and the minimum number of sporulated oocysts required 
to produce total immunity; and (5) the pathological effects 
of different sized infective doses of the sporulated oocysts* 
III. METHODS 
Rata used In these oxperlmonta vera for the greater 
part Wlstar A rats, and were offspring of closely related 
parents# By tialng rata of such parentage, all experimental 
animals liad a similar genetlcal constitution and consequently 
differences In yields due to hereditary differences In 
susceptibility of the host were avoided as much as possible• 
It was noted that even then there appeared litters which as 
a group outylelded other litters which had received a duplicate 
treatment. Prom the time of birth until approximately four 
weeks later, each litter of young rats was kept singly in a 
breeding cage, the bottom of which was kept covered with a 
carpet of dry shavings. 
The young rats, after being weaned, were fed a modifi­
cation of the Steenbock growth ration, green foods at Intervals 
of three or four days, and milk and water ad libitum. The 
ration used was as follows« 
Yellow corn meal 
Linseed oil meal 
Commercial casein 
Ground alfalfa 
76.0 lbs. 
16.0 " 
5.0 " 
2.0 » 
0.5 " 
0.5 " 
moi 
CaCo« 
Drlefl buttermilk 18.0 n 
At the age of five weeks, the rats were put on experi­
ment, At this time each animal was placed Individually Into 
a specially made cage of three mesh hardware cloth fitted 
over a 9" x 12" altanlnum or enamel pan. The rats were welg^tied 
dally after being put on the experiment. The diet, thereafter, 
consisted of only the grain mixture and water* Previous to 
the time of the experimental feeding of oocyata, none of the 
rata had an infection# Until then, all young growing rata 
were examined at rogxjlar Intervals of throe or four days^ and 
had there been accldontal infections, such would have been 
detected. 
The parasite used In the experlxaont was a selected strain 
JSlmerla miyalrll« This strain was selected and inbred In 
the following manner# With & mlcroplpette a single aporulated 
oocyst was secured from a field under low (10X) power of the 
microscope. Then by placing the plpetto into the mouth of a 
partially aneathetised rat this oocyst was administered to 
its host* The oocysts which developed trcm this one were 
collected in a two percent solution of potassium dlchromato, 
and from this ou?,ture another single oocyst was isolated and 
similarly administered to another rat. This process was re­
peated until the parasite had been inbred for the third 
generation. It was believed at this time that whatever 
oocysts might be selected by chance from this highly inbred 
strain would be representative of a fairly homogeneous 
population* 
Prom tMrty-three attempts to Infect rata with a single 
parasite, only twenty-two trials proved to be succesaful# 
Prom theae figures It was concluded that only two-thlrds of 
the nicriber of oocysts given to any one rat succeeded In 
completlns tho sextial phase of their life history in the 
intestine. 'This assumption was thereafter respected in the 
calibration of all cultures used for Infective purposes} for 
example, an infective dose of ten oocysts consisted of actually 
fifteen• 
In the determination of the yield of oocysts from a given 
number of parasites, the infective doses contained the follow­
ing number of organisms; one, four, ten, fifty, one htmdred, 
fifteen hundred, fifteen thousand, and one million five 
hvindred thoiisand# In isolating a single dose of one, four, 
or ten oocysts, the oocysts were selected singly from a field 
under low power of the microscope. In prepsLrinrj these small 
doses, the actual selection consisted of one, six, and 
fifteen oocysts respoctively# In giving doses of fifty 
oocysts or more, tho dilution method was used in measuring th® 
dose# In each of the latter oases, the cultuce was so cali­
brated that the desired ntnaber of parasites was suspended in 
one cubic- centimeter of liquid# 
•wXO* 
The rats were etherized and given the one cubic centi­
meter of the suaponslon contalnins the oocysts from a 
syringe throu^^h a catheter# For each group of rats infected 
with the different siaed doses, a nttmber of rata of the same 
litter were kept for controls* 
On the sixth day after the date of infection the pans 
tinder the experimental animals were thoroughly cleaned and to 
each was added threo hundred cubic centimeters disinfectant. 
The disinfectant used varied from a twenty-five hundredths 
percent to a five-tenths percent solution of "Kreso", the 
approximate chemical couiposltion of which Is Cresol^ two and 
five-tenths percent; soap (dry), twenty-tairee percent; and 
Inert Ingredients, seventy-four and five-tenths percent. 
The fecal pellets were allowed to collect In the pans 
until elimination of oocysts ceased. 33ie pellets were then 
broken up by mashing with a miniature mallet consisting of a 
solid one Inch rubber stopper Into one end of which was 
inserted a glass stirring rod one-fourtli inch In diameter 
and five Inches In length# The stispenaion of fecal matter in 
the disinfectant was transferred from the collecting pan to a 
heavy glass container In which It was thoroughly homogenized 
by an electric mixer. The mixture was diluted with water, 
the exact dilution depending upon the amount of solids In 
feces collected. After the material was again thoro\isM.y 
agitated, the larger solid particles were removed by strain-
Ing a azoall sample tlirou^ v/lre screens* This process was 
done in a fashion which averted a probable straining out of 
oocysts by solid particles accumtilated on the filter# Screens 
through which the material was strained were of two sizes; 
namely, sixteen and twenty-foiir meah respectively. Following; 
another thorough mixing a small amount of the suspension was 
immediately transferred to a haemocytomoter throe-tentiia 
millimeter square and one-tenth millimeter deep. For de­
termining tlae yield from a single parasite, the counting 
chamber, or haemocytometor", was filled twenty times. For the 
larger doses, however, only eight or ten counts were made, 
the number of counts depending on the extent of variation of 
the first eight. Then from the known number of oocysts in 
either eighteen, nine, or seven and two-tenths cubic milli­
meters, the total yield was calctilated by multiplying the 
number of parasites counted by the ratio of the total volume 
of diluted material to the volume containing the oocysts 
counted. 
To determine whetlier the rats which had been infected 
with a given Imown number of oocysts were either partially or 
entirely immunized, the previomly infected experimental 
animals together with the controls were given fifteen hundred 
oocysts on each of five consecutive days. This la the dos© 
previously reported by Becker and Hall as developing total 
—XZ— 
Immunity. As a precaution e^jalnst phyaloloQlcal Interferences 
between the two Infections the attempts at reinfection were 
not inade until the cessation of oocysts produced by the first 
infection# The same treatment was given to rats during the 
second infection as during the first and the previously 
discussed technique employed in making determinations of 
oocyst yields was again used# The yield of oocysts from 
previously infected rats compared with that of the controls 
was taken as an index to the amount of immunity produced by 
the various sized infective doses# 
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IV. RESULTS 
1. Yield of oocysts from single infective doses 
of various sizes* 
For the study of the number of oocysts which the host 
would eliminate when inoculated with a dose of a known number 
of sporulated oocysts, there was carried out a aeries of experi­
ments in which selected groups of rats were designated to 
receive different numbers of infective organisms, each rat in 
a group receiving the same number. The numbers of sporulated 
oocysts in the test dosages for each group were one, four, 
ten, fifty, on© hundred# fifteen hundred, fifteen thousand, 
and one million five hundred thousand, respectively. Counts 
of the oocysts eliminated by the individual rats on the experi­
ment showed that the the Infective dose of parasites 
the greater was the yield of oocysts, but the ratio was not 
by any means constant. Statistically, the coefficient of 
correlation between the number of sporulated oocysts in the 
infective doses and nmber of oocysts yielded from them 
(i.e.J l:he mean yield for each test group receiving a 
particular sized inoctalation) was .3184. The regression of 
this value is A=:940X + 133 x (10)^, where A represents the 
yield from the number of oocysts in the Infective dose X. 
Prom this regression cotild be roxighly estimated the approximate 
-14-
ntmbor of oocysts that worald be produced by any sized infective 
dose. 
The coiants of the oocyst yielded by the Individual rata 
on the experiment are listed In Table I* 
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TABLE I 
Oocysts produced "by Indivldtial experimental Iiost8 with Infective doses 
of different sizes 
}ocystasl^oo oocysts ISfOCtO oooyata 
•
 
o
 :Yield»i}o.:Heldifl lo.sHeldt'Ho.sYleldl :iro.:Yle!ld 
: : /10« 
:So.:yieXa m.: Held" 
/lO^ i /IQ^ ...I /lO^t : /104: /10« : s AO® : : 
1 
t 
3 5.56 
• 
a 
711 
• 
730: 
: 
29: 
: 
1322:250 4861 
s s 
:109: 16861 
: : 
:146: 25860 
: : 
:187t 46083 
S • • 6.66 738 550 s 30: 2222:251 9225 :110: 34176 »147: 17751 :188t 44892 
3 5.44 77 J 1167 s 31: 1299:252 9570 :lllt 20264 :148: 21747 :189: 36178 
4 t 6*66 78 s 1144: 33: 3544:253 7175 :112: 24558 :149; 23110 sl91: 49512 
5 t 6.83 79: 778: 38: 3354:254 7650 :116: 14924 tl50: 25950 :192; 37528 
6 t 5.83 80: 950: 39: 3777:259 3133 :117 s 19892 :156: 39823 t281: 24667 
•7 t 5.26 Six 1017: 42: 1676:260 9917 tll8t 16100 :157: 34267 :2B4: 28917 
8 s 5.54 87 J 412: 43: 2136:261 3911 :119: 7807 :158: 34267 : : 
9 t 6.27 88: 533: 47: 1033:269 7126 tl20: 10286 :159t 39998 : : 
10 1 5.83 89: 631: 48: 1167:270 11288 :125: 10937 :160: 27067 : : 
11 i 7.32 901 770s 49: 1239:271 5163 :126: 10704 ;161: 26795 s : 
18 t 7.15 91: 1262: 50: 2655:272 8080 sl27s 10000 : : : : 
13 t 6.75 92: nil: 51: 1706:277 10375 :128: 8305 : : : 3 
14 t 6.17 95: 806: 52::S117:278 14700 tlS9: 11413 t : : : 
15 f 7.25 96: 676: 53: 2011:279 9400 : s s : : : 
16 t 7.08 97: 888: * • «280 lOSOO : : : : : : 
17 s 6.39 103: 1138: : : : : : : : : 
18 t 5.17 104: 1280: : : : s • • V # : : 
19 t 7.17 105: 746: : : : 3 : : : : 
80 s 5.83 : : : : : : : : : : 
S3 • • 5.50 : « : * • : : : : : t 
04 s 5.75 : : : : : : : : : : 
t : : : : : : : : : : 
IS t 6.24 M : 873: M : 2064: M 8235 : M : 15445 : M : 28830 : M s 38254 
s : t : : : : : : : : 

TABLE I 
,ual experimental iiosts with infective doses 
of different alzea 
100 Qocyats ooeiysta 
. meia' 
J /10« 
irb.8Yield 
8 /lO^ 
W.tYleia 
8 ; /10« 
WoTT 
8 8 
Tieir 
/lO^ 
8^d* 8 
8 8 
t 
lOs 4861 
8 
1098 16861 
8 8 
81468 25860 
# • 
81878 46083 
8 8 
8 2288 155000 
lit 9225 1101 34176 81478 17751 81888 44892 8 8 
i2t 9570 lilt 20264 81488 21747 81898 36178 8 8 
.58 7175 1128 24558 81498 23110 81918 49512 2 « 
4s 7650 1168 14924 81508 25950 81928 37528 8 8 
»9t 3133 1178 19892 8156 s 39823 82818 24667 8 8 
(Os 9917 1108 16100 81578 34267 82848 28917 : 8 
>ls 3911 1198 7807 81583 34267 8 8 8 8 
.98 71S6 1208 10286 81598 39998 8 8 8 8 
'0811288 1258 10937 81608 27067 8 8 8 8 
'It 5163 1268 10704 81618 26795 • • 8 8 
'28 8000 1278 10000 8 8 8 8 8 8 
'7110375 128 s 8305 8 8 8 * 8 8 
'8814700 1293 11413 8 8 8 8 8 8 
'9$ 9400 8 8 8 8 8 
iOtlOSOO 8 8 8 fi * 8 8 
8 8 8 8 8 8 8 8 
8 8 : 8 • • * • 8 8 
8 8 8 : i « 8 8 
8 8 8 8 8 S S 8 
8 8 8 8 8 8 8 8 
8 8 8 8 8 8 8 8 
8 8 8 8 8 8 8 8 
8 8235 M 8 15445 8 M 8 28830 8 M ; 38254 8 M 3 155000 
8 8 8 8 8 8 • • 9. « 

~16*" 
In Table II are recorded the mean yields from the 
different aized Infective doses, and the ntimber of oocysts 
produced per oocyst fed in the various ixifections. When only 
one oocyst was fed there was a mean yield of approximately 
62,000, while following an infective dose of four viable 
sporulated oocysts 2,18S,500 oocysts per oocyst fed were 
produced. ^Vhy the yield per oocyst given for four oocysts 
should be thirty-five times that of the one oocyst Infection 
is at present unoxplainable# It laight perhaps be due to 
increased chances for the union of tixe microgametes and the 
macrogametes in the case of the larger infective dose» It 
can be readily seen that an increase in number of parasites 
fed would cause the liberation of merozoites in larger 
quantities which in turn would develop into more gamete-
producing cells* The larger the number of gametes, the greater 
their proximity, and consequently the greater the likelihood 
of the microganietes encountering the macrogametes• This, how­
ever, does not explain why the oocyst production per oocyst 
fed should again gradually decrease from 2,084,000 when ten 
oocysts were fed to 1,000 when fifteen hundred thousand wer© 
fed. The latter may be an imnnmity jjhenomenon. The nature 
of the immunity produced nor the exact time required for its 
production is not known, but her© again the marked comparative 
decrease in yield per oocyst in the case of the higher dosage 
might perhaps be due to a partial iammniaation by the larger 
-17-
n-uinbera of raerozoltes which prevents the development of a 
proportionate ntnnber of G®^®'tocyt03, and hence gametes# 
There remains also the possJ-blllty that there Is di3rinc the 
Infection a temporary depletion of invadable epithelial cells. 
It seemsj however, that If this were the case, the total 
oocyst yield woiild he conatant after a maximum was once reached® 
18-
TABLE II. 
Htariber of oocysts produced by different size infective dosea 
tlianber sKmber of ; 7® 
of :oocysta InrMean yield/(10)^:Standard 
anlinalas infective : 
22 
: : 
: 1 : 6.S4 •029 •21 
• • 
• • 6.24 
19 
• 
: 4 873 ± 40 260 
m 
s 218,25 
15 t 10 2084 + 155 892 
• 
« 208,40 
16 8 50 8235 + 502 2977 
t 
« 
¥ 164,70 
14 s 100 15445 + 1377 7360 
s 
• 
• 154,45 
11 : 1500 
A 
28830 i 1323 : 6472 % 
• 
• • 19.22 
7 : 15000 38254 ± 2336 i 9147 • • 2,61 
1 : 1500000 
a 
¥ 
155,000 
s 
• • 
• • 
s 
• • 
t 
,10 
riiocys-tia 
;produced 
2« Duration of Infection. 
TABLE III. 
Effect of size of dose on duration of Infection 
Ninriber of :ltJtimbar of : : 
oocysts In:rata on ; Prepatent period : 
Infective :exporiinent:7 days 
Patent period 
8 daya:Mean:3 daya:4 days:5 days:Mean 
1 
J 
22 8 
: 
: 14 :7.6 
t 
• • 2 18 
• • 
• • 
at 
8 
» 
:4.2 
4 19 9 : 10 
A 
:7.5 
a 
c 
• • 1 12 
• 
: 6 
s 
:4«2 
10 15 7 
i 
: 8 :7.5 
• 
• 
• 1 8 
s 
• 
• 6 :4.S 
50 16 9 : 7 ;7.4 
• 
• • 8 
• 
• 
• 8 :4.5 
100 14 6 ! 8 
: 
s7.5 
t 
• • 1 8 
: 
« 5 
• 
s4.3 
1500 11 7 
t 
s 4 
• 
:7.5 
« 
s S 
• 
• 
t 8 U.7 
15000^> 7 5 
: 
t 2 
• 
:7.2 
: 
: ; 1 
* 
• 
• • 6 
t 
:4.6 
1500000* 
: 
1 s 1 
: 
• 
: 
J7.0 
« V 
• 
« 
s 
• m 
: 
• 1 
• 
s5.0 
: 3 s s • 9 • • t • • 
•»The data given here apply to only rata 
which STirvivod throu^out the infection. 
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It was detected by dally fecal examination that all 
rats on the various experlmenta began to eliminate oocysts 
either on the seventh or the eighth day after infection# 
According to Andrews (1) this time required for the endogenous 
cycle to become con^jleted is the prepatent period. It will 
be seen from Table III that the first appearance of oocysts 
was in the majority of oases on the seventh day# Even though 
oocysts were not found on the seventh day, all fecal matter 
after the sixth day was saved* This precaution was taken for 
fear there v/ere a few oocysts eliminated by all rats on the 
seventh day, but that due to random saii^llng the fecal 
smears examined did not reveal their presence. In no case 
was the oocyst yield at its raaxlmtan intensity before the 
ninth or tenth day after the administering of tlie viable 
oocysts. Table III also gives the duration of the period of 
oocyst elimination In days. It will be there noted tliat this 
period varied from three to five days Inclxjaive. The data 
show that the mean patent period (so-called by Andrews) varies 
from 4,2 days following the feeding of small infective doses 
to 5 days following an infective dose of 1>500,000 oocysts. 
The author questions whether there is actually an Increase In 
the length of the period of oocyst elimination corresponding 
to the Increase In nuinber of oocysts fed, or whether this 
superficial difference Is due merely to the oocysts being 
-21-
preaent in larger ntmbera and consequently an increase In 
the chances for their being seen in the sasiple of feces 
exaiiiined, sooner after elimination begins and for a longer 
period after the time of maxiinum yield has been reached* 
5* Iraratmizing effects of different sized doses* 
As previously stated, it was believed tlaat the standard 
immunizing doae as adopted by Becker and Hall was larger than 
was actually needed to produce a total immunity# It was 
suggested by Johnson in 1927 (8) and again by Tyzzer in 
1929 (10) that a small dose prevented a heavy subsequent re­
infection, but no quantitative study of immunity produced by 
small infective doses was made* In the effort to determine 
the minimum dose which wotald cause an appreciable loss in 
susceptibility of the host, there is evidence that an infection 
as small as that produced by four oocysts will produce a degree 
of immunity worthy of note. The yields from the imaltiple 
infections following a single Infection of 4 oocysts ranged 
from 680 x (10)^ to 2,292 x (10)^, while the yield from the 
controls for that same group ranged from 2^292 x (10)^ to 
26,187 X (10)^* 
Testing this difference by the pooled sum of squares 
method, recommended by Pisher (7) for small samples, gives a 
value of 3*77 for t* Fisher states that a value of only 
-22-
S.724 for jt is atifficlent to denote differences which are 
highly significant; i.e., this difference would be expected 
to be found in at least ninety-nine percent of all similar 
experiments• 
These experiments were repeated using ten, fifty, one 
hundred, fifteen htmdred, and fifteen thousand oocysts 
respectively^ the significance of the results of which were 
statistically tested and summarized in Table IV» 
TABLE IV 
Significance of susceptibility lost due to previoiia Infection 
Oocysts 
in first 
infection 
Ho. Mean yield x (10}^ 
Standard 
deviation 
X (10)« 
Lowest 
yield . 
X (10)^ 
Migiiest 
yield , 
X (10)^ 
Val\xe 
of 
t 
Value or t aoove 
which difFerences 
are highly 
sij^nif icant 
4 
Controls 
19 
18 
7,840 ± 1055 
16.525 A 1172 
6805 
7202 
680 
2292 
283G8 
26187 
3.77 2,724 
10 
Ccmtrols 
15 
15 
4,069 ± 680 
17,818 i 1592 
3902 
9135 
221 
5618 
11259 
33913 
4.988 2.763 
50 
Controls 
15 
14 
1,447 ± 108 
22.579 + 3035 
625 
9200 
425 
7978 
8300 
36650 
14.618 2.763 
100 
Controls 
14 
11 
223 ± 26 
20.500 ± 3817 
144 
18730 
14 
5597 
569 
58944 
4.34 2.807 
1500 
Controls 
11 
10 
• 636 + .410 
11.259 + 1020 
2013 
4780 
0 
5069 
7 
S0847 
7.157 2.845 
15000 
Controls 
s 
7 s 
« 
14 *10,128 i 605 3210 5221 18100 
: 
ft 
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Table V ahxjwa that there la conclusive evidence that 
a single Infection producoa an appreciable amount of realatanc© 
In the body of the host# Tlie question arlaea as to just how 
much susceptibility has been lost by the host dtie to a known 
number of parasites, and from the standpoint of the host what 
is the optimum dose for producing sufficient Imraunlty for 
protection aijalnst subsequent reinfection# 
In order to get the loss of ausceptiblllty due to the 
different sized doses in comparable terms, the author has 
attempted to estimate the percent of total inBiunity acquired 
during the first Infection by assuming the controls for each 
group to be 100 percent susceptible. The percent of immunity 
acquired was then figured by obtaining the following ratio: 
Where M and N are the mean of yield and nuaiber of experi­
mental animals, and Mg and Nfi fiu»e the mean of yield and number 
of controls, respectively. 
Pisxa?lng the percentages in this way, infective doses 
as small as 4 oocysts were found to produce as much as 53*02 
percent immunity, while a single dose of 1,500 oocysts caused 
a loss of 99.995 percent of total stisceptibility# None of the 
infections due to 1,500 oocysts or less seem to produce any 
apparent clinical symptoma* 
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Table V gives the fraction of total limaunlty gained, by 
different sized doaea. It la of interest to note tliat a dose 
of 1,500 oocysts prod-uced 99.995 percent total iniraunlty# 
There were in this croup eleven experimental animals, ten of 
which were completely Iramtoiized after the single infective 
dose of 1,500 oocysts# 
••26~ 
TABLE V. 
Effect of previous infection on oocyst yield from 
standard IramtinizinG dose. 
!i^tuiifaer 6t :M©an yield froxn:Oocysts pro- :ti6cysts pro-cjt'ercerit of 
oooysta in:prevlou3 in- sduced per jduced per :total im-
provious rfection :oocyst fod to:oocyst fed jnmnity pro-
infective : :experia3iontala:controls rduced by 
dose : • • :first in-
! : : :fection 
4 i 
1' •" 
873 X (10)^  ! 10,452 
• 
• 
0 22,033 
• 
: 53.02 
10 8,084 X (10 ' 5,429 
: 
t 23,757 t 77,15 
s 
: 90.35 50 8,235 X (10)'^  1,930 
0 
« 
« 20,000 
100 15,445 X (10)^  293 
» 
• 
• 27,300 : 98.03 
1500 28,830 X (10)^  8 
s 
s 15,012 : 99.995 
15000 38,254 X , . 4 (10) 0 
* 
t 
I 
rlOO.OO 
• 
«» 
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4, Weight changes, pathological effects and lethal dosage. 
No apparent clinical 3;ymptom3 wore evident in rats receiv­
ing an infective dose of one or foxjr oocysts. In an infection 
resultinc from ton to fifteen httncired oocysts, the most notice­
able symptoms were general ailingishneas and loss of responsive­
ness to raps on the cage on about the seventh and eighth days 
after the date of Infection. Not until the single infective 
dose was Increased to 15,000, did the experimental animals gain 
weight at an apparently significantly less rapid rate than did 
normal rats dvu?lng the same period# 
In the lighter Infections there were days on which there 
was no appreciable gain, but corresponding weight changes were 
usually obsex'ved in tlie control animals on the same days. Rats 
which survived following the administering of 15,000 oocysts 
showed a mean decrease in weight of -.2, -7»1, and -2#3 grama, 
on the seventh, eighth, and ninth days respectively. This 
observation is of still greater evidence when it is taken into 
consideration that forty-six percent of animals Infected with 
this sized dose died on the eighth day after the date of Infection 
and that the animals here considered represent the more endurant 
group of the rats which were infected. 
Presented in tabular form in Tables VI and VII is a 
synopsis of the mean dally oscillatlona in v/eight of both the 
experimental and control animals. 
TABLE VI 
Effect of different size infective dose on mean daily gain in weiglit 
In gr^s. 
Day N-cnriber of oocysts in infective dose 
after 1 4 10 50 100 : 1500 15000 1500000 
infection Exo.tCon. Exd. Con. Exts. Con. EbcD.: Con. Exn.: Con.sSx-D. Con. EXT5. Con* ESxp. Con^ 
1 
• 
5.8: 5.5 6.5 4.2 3.0 
• 
4.5: 5.3 1.4 4.8 3.0 4.7 3.0 2.4 1 3 
2 4.5: 1.5 1.1 5.5 3.6 3.6: 4.3 5.8 3.8 2.8 2.5 3.3 2.9 0 16 
3 S.Os 2.8 6.1 3.8 4.7 3.6 4.4 4.0 5.3 8.0 6.5 4.6 3.0 2 7 
4 3.1 7.8 2.7 3,8 4.5 5.2 3.3 4.7 2.7 2.8 4.0 .8 3.2 7 4 
5 s 3«6 6.4 5.1 6.2 4.8 4.4 3.3 4.8 6.1 *•1.2 3.3 5.6 3.0 i 4 5 
6 3.3 3.6 7.6 4.1 3.4 2.9 2.0 3.2 4.0 11.7 6.0 1.8 5.1 3 10 
7 2.4 5.0 4.7 2.6 4.3 2.6 4.5 2.6 4.8 -.7 5.5 -.2 -2.0 -2 -2 
8 3.8 3.4 1.2 5.7 4.2 1.2 3.5 1.4 3.1 -3.8 -.1 -7.1 2.2 -2 7 
9 2.4 3.7 5.9 5.2 4.5 5.2 3.3 3.5 4.0 3.8 4.6 -2.3 1.6 12 : 2 
10 3.0 4.7 2.6 4.2 4.0 5.6 4.5 2.8 5.1 4.2 5.4 3.0 2.9 14 5 
11 2.0 2.7 .6 4.0 4.3 4.6 3.5 5.2 .9 6.1 3.6 2.7 2.7 2 2 
12 1.8 6.0 6.6 3.0 4.0 3.2 2.4 3.7 5.8 6.5 1.5 2.5 3.8 2 2 
Initial : 
weirfit 100 79 80 79 79 83 75 87 83 85 82 77 70 
Total 
gain dur­
ing in­ s 
fection 39 53 51 52 44 47 44 43 50 43 47 18 31 
I*ercent 
gain over « 
initial : 
wel^t 39 67 63 66 62 56 57 49 60 50 58 23 44 1 
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It will be seen from the percentage gains listed near 
the end of Table VI that the rats receiving 100 oocysts or 
more gained an apparently significant smaller percentage of 
their Initial weight than did their respective controls# 
There was not, however, 8\ifficlent data obtained from the 
present investigation to justify n prediction of this nature 
since the weight of the rat has such a high degree of normal 
fluctation# A casual glance at the weight of the controls 
will indicate that there are at times rather astounding day 
to day variations under what could be termed normal physi­
ological conditions. The investigator believes, therefore, 
that to place too much en^haais on the gain or loss of weight 
due to the infection wotild be misleading since some of the 
differences might chance to be due merely to physiological 
coincidents rather tlian to pathological conditions* 
Following an infection with a dose as large as 15,000 
oocysts, however, there seems to be during the infection a 
percent gain over the initial weight which is significantly 
smaller than that of the controls during the same period. 
The experimental animals in this group weighed an average of 
77 grams at the beginning of the infection and gained during 
the experiment twenty-three percent of their initial weight, 
while the controls weighed to begin with only 70 grams and 
before the end of the experiment had increased in weight forty-
four percent# This difference was most noticeable during the 
first nine days of the Infection# 
TABLE VII 
Effect of previotis infection on mean daily gain in weight 
in grams* 
Day : Huiriber of oocysts in previous infective dose 
after : 1 i 4 ; 10 ; 50 ; 100 : 1500 s 15000 ; 1500000 
infection:Bxp« iCon« ;Exp»:0on» ;gxp. ;Con. tExD« ;Con, ;S?cp, ;Con. ;Eyp« ;Con« :Exp» ;Con, :Esp» ;Con» 
I s :  : 1 « 9  : 4 « 9  ; S » 1  : 1 , 5  : - . 4  ! 2 « 1  : 4 . 0  : 5 * 6  ; 6 . 1  ; 8 » 6  : 1 » 7  : 6 « 2  :  i
2 • » *3*1 sSvQ *5»0 *5»0 *3*6 • *6 sl^S • *3 » * 
3 : : : 0 :1*5 :4«6 s4*4 :S«5 *2«5 :6«5 s6«4 i8«2 :6«4 :1»7 sl»4 : : 
4 ; : ;4,0 sl.B sS.5 :S.2 s-,6 S-.3 :S.9 :3,2 :2.8 : .7 :3.0 !4.5 : ; 
5 a s •3«2 «5«5 •4*8 •4#0 •2«& vS^O •2#1 •^•7 *^*9 •'**1«0*2«O •2*7 * « 
6 : : :-«9 :2«7 ;3*1 :2»4 :1*6 :1*4 $-.3 :3«6 ;1*6 :5«1 : .4 :1.3 : : 
7 s : :6«5 :1*6 :4«1 s5*6 :1«5 s«*l»3:2*5 :1*6 :6«8 i3*2 :6*3 : *6 : : 
8 s • * «8 *2*3 *4*0 32#3 «2*5 • *4 • •'"*•6 «2«2 •*1*2«4«5 »*"2tt0» s 
9 : : :2«9 : .9 :4«3 :2«8 :2«0 :0«0 t4«2 :4«7 :3«7 :5*6 :5«4 ; .2 : s 
10 • s •4«1 «2«1 «5»0 •7*0 *5»6 «590 •1#0 •3*4 s3*7 »3'#8 •3«7 s • 
11 : I :3.4 :2,0 :1.8 Jl,6 :4.4 ;8.6 : .8 s2,4 s7,2 :5.3 :2.6 ;3.7 : ; 
12 i : :1,7 jl,7 :5.3 s5.3 s5.1 :3,2 :4,5 :5.1 :1.5 ;4.3 :S.l :2.1 s : 
13 2 • »5«5 •2*G sl^S sS^O sStS s2#8 *1«5 ^8*1.*5«2 %4«4 s2«0 s4*l » • 
1 4 ; t i2«6 ;2>1 r3<9 ;4,6 :6«0 t5»S :1«1 ;2<2 ?2>8 :5«0 ;2»9 ;1«6 : ; 
• t " " T  ^ T -  ^  ^ * I I 
weight t i :156 Il55 :127 2^0 :156 ;128 hs? ^ 40 ;150 :150 t 98 llOl : : 
*VVCUL •«••»•••«••••••• 
gain dur-: 
ing in- :::::::::::::::: 
fection : : : 39 j 35 : 53 : 51 : 40 : 35 : 37 s 42 : 53 : 48 : 37 : 34 : : 
Percent 
gain over: 
4 v | 4 4 - 4 n ^  • » • • • • • » « * • • • • • •  
weig;ht : : ; 19 ; 26 t 42 : 42 ; 22 ; 27 ; 27 ; 30 ; 41 ; 37 : 37 ; 34 ; ; 
"3l«. 
All rats reported In Table VII received a series of 
five Infections, each consisting of 1,500 viable oocysts* 
The giving of the five Infective doses was eqtially dlstrl* 
buted over a period of five days. The experimental animals 
had received approximately two weeks before the date of this 
multiple Infection, a single Infective dose of viable oocysts. 
The gain of weight does not Indicate any effect due to 
the prevloiis Infection. There is In most cases a difference 
(either positive or negative) between the percent gain of 
initial weight in experimental and in control animals. This 
difference, however, is believed by the author to be no greater 
than would be ei^qieoted from random samples of the same 
population* 
It was foimd that by feeding 15,000 cccysts there was a 
forty-six percent mortality on the eighth day of the infection, 
v^ereas with a larger dose of 1,500,000 oocysts, ninety-two 
percent of the fourteen rats died within thirty-six hours 
after being infected. All rats In either case developed a 
severe diarrhea befoare death, and a post mortem examination 
showed the small intestine to be markedly haemorrhagle. 
"•32«» 
V. SXfMMARy AND CONCLUSIONS 
!• The mean yield of oooyata of Elmerla mlyalrll from 
single Infective doses of different slsses were as follows s 
The prepatent period for a single infective dose 
ranging from one to l»500;r000 spomlated oocysts is approxi­
mately seven days. The patent period for the same varies 
from three to five days, and In the majority of cases is 
either fotir or five days. Its length seeraa to be independent 
of the size of the Infective dos«» 
3, Different infective doses are in no way reliably 
Indicative of a general predictable gain or loss in weight 
during the infection. There Is naturally a big variation in 
the daily gain of weight, but this variation Is not, in general 
affected by the coccldlal Infection of any sized Infective 
dose# Single Infective doses of 15,000 oocysts, however, cause 
an increse In weight during the infection which is significant­
ly less than that of the controls during the same period of 
1 oocyst 
4 " 8,730,000 
80,840,000 
88,350,000 
154,450,000 
288,300,000 
382,540,000 
62,000 
10 
50 
100 
1500 
15000 
1500000 
tf 
» 
ft 
n 
n 
n 1,550,000,000 
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time. The signlfloance of this difference Is most manifest 
during the first nine days of the Infection. 
4* Single Infective doses as small as four vlftble sponilated 
oocysts will cause a rat to lose approximately fifty percent 
of its natural suaceptibllltyj ten oocysts, approximately 
seventy-five percent; fifty oocysts, approximately ninety 
percentJ one hundred oocysts, approximately ninety-eight per­
cent; and fifteen hundred, approximately one hundred percent. 
5. Single infective doses of 15,000 viable oocysts 
prove fatal on the eighth day of the infection in approxi­
mately fifty percent of the cases, while with a still larger 
dose of 1,500,000 sporulated oocysts there is approximately 
a ninety-five percent mortality within thirty-six hours 
after siving the parasites* 
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